An impairment of renal tubular DA-1 receptor function as the causative factor for diminished natriuresis to volume expansion in spontaneously hypertensive rats.
It has been demonstrated that endogenous kidney dopamine (DA) contributes to the natriuretic response to acute volume expansion (VE). Several studies suggest that a defect in renal DA-ergic mechanism may play a role in genetic hypertension in humans and rats. The present study was designed to determine the role of renal DA and tubular DA-1 receptors in the natriuretic response to VE in age-matched spontaneously hypertensive rats (SHR) and Wistar-Kyoto (WKY) rats of 10-12 weeks of age. In pentobarbital-anesthetized rats, VE was carried out by intravenously infusing isotonic sodium chloride (5% body weight) over a period of 60 min. This maneuver evoked pronounced increases in urine output, urinary sodium excretion and urinary DA excretion. However, the natriuretic and diuretic response to VE was significantly reduced in SHR, although the increase in urinary DA excretion was similar in both SHR and WKY rats. During VE no significant changes in glomerular filtration rate or blood pressure were noted in either strain of animals, indicating the involvement of renal tubular mechanisms in the natriuretic response. In a separate group of SHR and WKY rats, pretreatment with DA-1 receptor antagonist SCH 23390 caused significant attenuation of the natriuretic and diuretic response to VE in WKY rats but not in SHR, suggesting that unlike WKY rats kidney DA was not contributing to the natriuretic response to VE in SHR. In another group of animals, the renal effects of exogenously administered DA-1 receptor agonist fenoldopam were examined. Fenoldopam (1 microgram/kg/min) produced significant increases in urine output and urinary sodium excretion without causing any alterations in blood pressure or glomerular filtration rate in both SHR and WKY rats. However, the interesting observation was that fenoldopam-induced diuresis and natriuresis were significantly attenuated in SHR compared to the WKY rats. These results show that SHR are not able to eliminate an acute increase in sodium load as efficiently as WKY rats, which may be at least in part due to a defect in renal tubular DA-1 receptor function.